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A large number of glaciers and ice caps (GIC) is distributed along the Greenland coast, being physically separated from the ice 
sheet (e.g. Raster and others, 2012). Mass balance of these ice caps is an indicator of climate change and melt water input to 
the ocean substantially contributied to sea-level rise during the last century (e.g. Meier and others, 2007). Recently, mass loss 
of GIC in Greenland was estimated based on The Ice, Cloud, and land Elevation Satellite (ICESat) laser altimater and 
suggested that the GIC have been shrinking rapidly (e.g. Bolch and others, 2013). However, the tracks are separated 
horizontally by 10–30 km and thus difficult to precisely estimate the volume change of GIC. This study analyzed surface 
elevation change of five ice caps near Qaanaaq (77°28’N, 69°13’W) (Figure 1) in northwestern Greenland using ALOS-
PRISM data. We processed stereo pair satellite images with a digital map plotting instrument (ERDAS Inc., LPS:Leica 
Photogrammetry Suite; Planar Systems Inc., SD2020) to generate Didital Elevation Models (DEMs) with a grid resolution of 
500 m. Generated DEMs were compared to measure surface elevation changes during periods of 2006–2010, 2007–2009, and 
2007–2010. The mean rate of annual surface elevation change over the five ice caps (438 km2) was −1.8 m a−1. Previous 
research showed a mean rate of surface elevation change of GIC in northwestern Greenland (4340 km
2
) as −0.6 m a−1 for the 
period 2003-2008 (Bolch and others, 2013). Our result suggests that mass loss of GIC in the studied region is increasing in 
recent years. 
 
グリーンランド沿岸には、氷床とは独立した氷河や氷帽が多数存在する（e.g. Raster and others, 2012）。これら氷
河・氷帽の変動は、気候変動の重要な指標であり、海水準変動への寄与も大きい（e.g. Meier and others, 2007）。近
年、氷床沿岸全域で氷河、氷帽の質量損失がレーザー高度計搭載衛星 ICESat（Ice, Cloud, and land Elevation 
Satellite）の観測によって見積もられ、急速な氷体縮小が明
らかになった（e.g. Bolch and others, 2013）。しかしながら、
ICESat の軌道間隔は 10–30 km であり、氷河・氷帽の体積変
化の詳細を測定するには不十分である。そこで本研究では、
グリーンランド北西部カナック（77°28’N, 69°13’W）周辺に
おける氷帽（Hurlbut Ice Cap, Ost Ice Cap, Five Glacier Dal Ice 





リソフトウェア（ERDAS Inc.,  LPS:Leica Photogrammetry 
Suite）を使用したデジタル図化機を用いて、ステレオ視モ






Figure 1. Surface elevation change over the five ice caps 
measured in this study. No data available in 
the yellow hatched areas. Background is 










表面高度変化速度は、2003–2008 年の平均で−0.6 m a−1と報告さ
れている（Bolch and others, 2013）。本研究で得られた 5 つの氷
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Figure2. Glacier hypsometry and the rate of surface 
elevation change averaged for five ice caps. 
